Identification and roles of proteins for seed development in mungbean (Vigna radiata L.) seed proteomes.
Proteomic analysis of developing mungbean (Vigna radiata L.) seeds has not yet been investigated in detail. Fifty-seven proteins were separated by 2-DE, identified by nanoelectrospray mass spectrometry from the present protein databases, and categorized according to their functions. Many of the identified enzymes were involved in central carbon metabolism; thus, a pathway illustrating starch synthesis/breakdown, sugar conversion for glycolysis, and tricarboxylic acid (TCA) cycle was proposed. Quantitative comparison of the protein expression revealed that during developmental process (11-21 days after flowering, DAF), proteins involved in glycolysis, TCA cycle, and alcoholic fermentation showed a trend to be down-regulated, whereas storage proteins were generally up-regulated. The downward tendency of central carbon metabolic proteins suggests a reduction in ATP and oxygen consumption associated with accumulation of storage compounds. UDP-glucose-1-pyrophosphorylase, an upstream enzyme in the starch ADP-Glc pathway, was found as a stably expressed protein throughout the growth stage, demonstrating its importance in mungbean starch biosynthesis. The temporal expression of metabolic enzymes suggests the coordination of an acclimation mechanism and cellular processes associated with accumulation of storage compounds in seed development.